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Description 

Semiconductor component with integrated capacitance 
structure having a plurality of metallization planes 



The present invention relates to a semiconductor 
component having a semiconductor substrate on which an 
insulating layer is formed, the insulating layer having 
a monolithically integrated capacitance structure 
10 formed in it. 

Most analog circuit parts of hybrid digital/analog 
circuits require capacitors having a high capacitance 
value, a high, level of linearity and high quality. In 

15 order to keep the costs' for fabricating the component 
as low as possible, it is necessary for the fabrication 
of the capacitance structures to require as few process 
steps as possible. In addition, the progressive 
miniaturization of the components and integrated 

20 circuits also entails the demand for as little area 
requirement as possible for the capacitance structure. 

Patent specification US 5,583,359 has disclosed a 
capacitance structure for an integrated circuit . In 

25 this case, a plurality of metal plates which form the 
electrodes of a stack capacitor are arranged above one 
another, isolated by dielectric layers. Each plane of a 
metal plate contains a metal line which is insulated 
from the respective plate. Contact with the metal lines 

3 0 is respectively made from both sides using via 
connections, as a result of which firstly all plates in 
odd-numbered positions and secondly all plates in even- 
numbered positions in the stack are electrically 
connected to one another. As a result of the plates in 

3 5 even-numbered positions being connected to a first 
connecting line and the plates in odd-numbered 
positions being connected to a second connecting line, 
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adjacent plates are at different potentials and form 
respective pairs of electrodes in a plate capacitor. 
The capacitance surface is thus formed by the plate 
surfaces. One alternative embodiment of the electrodes 
5 is provided by virtue of the plates being in the form 
of strip- like lines which are arranged parallel to one 
another in a horizontal plane. All strips in uneven- 
numbered positions and all strips in even-numbered 
positions have one end connected to an electrical line, 
10 which is likewise in strip form, resulting in the 
formation of two lamellar structures which are arranged 
so as to interlock in the horizontal plane. This 
structure may also be produced in a plurality of planes 
arranged vertically with respect to one another. 
15 Drawbacks of this capacitance structure are the 
relatively low capacitance values per unit area and 
relatively high series resistances and series 
inductances of the structure . 

A similar embodiment of a capacitance structure is 
known from patent specification US 5,208,725. A plura- 
lity of first lines in strip form are arranged parallel 
to one another on a semiconductor substrate. A plura- 
lity of second lines are arranged congruently on these 
first lines, isolated by a dielectric layer. As a 
result of vertically and laterally adj acent lines being 
at different potentials, both capacitances between 
lines situated above one another and capacitances 
between adjacent lines are produced in one plane. In 
this structure too, the strip-like arrangement achieves 
only relatively low capacitance values per unit area 
and produces relatively high series resistances and 
series inductances . 

35 A further capacitance structure is known from Aparicio, 
R. and Hajimiri, A.: Capacity Limits and Matching 
Properties of Lateral Flux Integrated Capacitors; IEEE 
Custom Integrated Circuits Conference, San Diego, 



25 
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May 6-9, 2001. Vertically arranged bar structures 
arearranged symmetrically with respect to one another. 
Each of the bars is constructed from metal regions and 
via regions which are arranged alternately on one 
5 another. The spots of metal on a bar are at a common 
potential. Spots of metal on adjacent bars are at 
different potentials. The via regions respectively make 
contact with two adjacent metal regions of a bar. A 
drawback of this structure is the only relatively low 
10 capacitance values per unit area. 

A further drawback of the known capacitance structures 
is that they make only very inefficient use of the 
surface area which they take up on the chip and # 
15 measured against the required surface area, provide a 
relatively low capacitance value for the useful 
capacitance and hence have a relatively large parasitic 
capacitance component . 

2 0 It is therefore an object of the present invention to 
provide a semiconductor component having an integrated 
capacitance structure which is relatively easy to 
produce and in which the ratio of useful capacitance to 
parasitic capacitance can be improved and also the 

25 series resistances and the series inductances can be 
reduced. 

This object is achieved by a semiconductor component 
having the features of patent claim 1 . 

30 

A semiconductor component has a semiconductor substrate 
on which a layer system comprising one or more 
insulating layers is arranged. This insulating layer or 
this insulating layer system has a capacitance 
35 structure formed in it. The capacitance structure has 
at least two metallization planes which are spaced 
apart from one another in the vertical direction, the 
metallization planes being arranged essentially 
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parallel to the semiconductor substrate and each being 
electrically connected to a connecting line. A 
fundamental concept of the invention is that one of the 
metallization planes is in lattice form and the first 
5 metallization plane is electrically connected to at 
least one electrically conductive, inhomogeneous 
structure, the electrically conductive, inhomogeneous 
structure extending partially between the metallization 
planes and partially in a cutout in the lattice-like 
10 metallization plane. 

The inventive semiconductor component, particularly the 
capacitance structure, can be produced relatively 
easily - few mask steps - and in addition the ratio of 
15 useful capacitance of the capacitance structure to 
parasitic capacitance and also the capacitance values 
per unit area can be improved. A further advantage is 
that the design of the capacitance structure virtually 
does not increase the horizontal surface area 

2 0 requirement of the overall capacitance structure and of 

the overall semiconductor component, and hence the 
ratio of useful capacitance to required chip surface 
area is also significantly improved. 

25 It is advantageous for the inhomogeneous structure to 
be in bar or column form. Preferably, the inhomogeneous 
structure is arranged essentially at right angles to 
the metallization planes, the inhomogeneous structure 
having at least one metal region and an electrically 

3 0 conductive connecting region which is arranged between 

the metal region and the first metallization plane. It 
is advantageous for the connecting region to be in the 
form of a via structure. 

35 This allows the surface of the capacitance structure to 
be made as large as possible in the vertical direction 
and thereby makes it possible to achieve the greatest 
possible contribution to the useful capacitance without 
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increasing the horizontal surface area requirement of 
the capacitance structure. 

One preferred exemplary embodiment is characterized in 
5 that the inhomogeneous structure is arranged in one of 
the cutouts in the lattice-like metallization plane 
such that the lattice-like metallization plane and the 
metal region of the inhomogeneous structure are 
arranged in one horizontal plane. 

10 

Provision may be made for a second lattice- like 
metallization plane to be arranged spaced apart from 
and congruently with respect to the first lattice-like 
metallization plane, the two lattice-like metallization 

15 planes being connected to one another by electrical 
connections. The cutouts in the second lattice-like 
metallization plane may be the same size as, larger 
than or smaller than the cutouts in the first lattice- 
like metallization plane. Preferably, the inhomogeneous 

2 0 structure has at least one second metal region and a 
second connecting region. The metal regions and the 
connecting regions are arranged alternately in the 
vertical direction, the metal regions being able to be 
produced with the same or different dimensions in 

2 5 comparison with one another. It is particularly 
advantageous for the dimensions of the metal regions to 
be in a form such that the largest possible capacitance 
components contributing to the useful capacitance of 
the overall capacitance structure arise on the basis of 

30 the dimensions of the cutouts in the lattice-like 
metallization planes in which the metal regions are 
arranged. Provision may also be made for the connecting 
plane between the two lattice-like metallization planes 
to be able to be patterned essentially in line with 

35 these lattice-like metallization planes. The cutouts in 
the connecting plane may be produced with dimensions 
which are the same size as, larger than or smaller than 
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those of the cutouts in the lattice-like metallization 
planes. The connecting regions formed in the inhomo- 
geneous structure between the metal regions may have 
dimensions which are the same size as, larger than or 
5 smaller than the dimensions of the metal regions of the 
inhomogeneous structure . 

In a further advantageous embodiment, a further 
lattice-like metallization plane in the capacitance 

10 structure is arranged parallel to the other metalli- 
zation planes. This further lattice-like metallization 
plane is arranged on that side of the first metalli- 
zation plane which is remote from the first lattice- 
like metallization plane, so that lattice-like metalli- 

15 zation planes are arranged on different sides of the 
first metallization plane. Viewed in the vertical 
direction, this results in a structure comprising 
lattice-like metallization planes between which the 
first metallization plane is arranged. Advantageously, 

2 0 at least one second inhomogeneous, electrically conduc- 
tive structure can be arranged on the side of the first 
metallization plane, which extends in the direction of 
the further lattice-like metallization plane and 
projects at least partially into one of the cutouts in 

25 this lattice-like metallization plane. 

This allows the capacitance surface to be increased and 
allows the share of the useful capacitance to be 
increased further . 



Provision may also be made for inhomogeneous structures 
and lattice-like metallization planes to be arranged in 
the vertical direction on both sides of the first 
metallization plane symmetrically with respect to this 
35 first metallization plane and for equivalent substruc- 
tures of the total capacitance structure to be arranged 
on both sides of the first metallization plane. 



30 
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Further advantageous configurations are specified in 
the subclaims. 

A plurality of exemplary embodiments of the invention 
are explained in more detail with reference to the 
schematic drawings below, in which: 
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15 



20 



25 



30 



35 



Figure 1 

Figure 2 
Figure 3 
Figure 4 
Figure 5 

Figure 6 
Figure 7 
Figure 8 
Figure 9 
Figure 10 

Figure 11 
Figure 12 
Figure 13 



shows a perspective illustration of a first 
exemplary embodiment of a semiconductor 
component based on the invention; 
shows a first sectional illustration of the 
exemplary embodiment shown in Figure 1 ; 
shows a second sectional illustration of the 
exemplary embodiment shown in Figure 1; 
shows a view from below the exemplary 
embodiment shown in Figure 1; 

shows a view from below a second exemplary 
embodiment of a semiconductor component 
based on the invention; 

shows a first sectional illustration of the 
exemplary embodiment shown in Figure 5 ; 
shows a second sectional illustration of the 
exemplary embodiment shown in Figure 5;^ 
shows a third sectional illustration of the 
exemplary embodiment shown in Figure 5; 
shows a fourth sectional illustration of the 
exemplary embodiment shown in Figure 5; 
shows a view from below a third exemplary 
embodiment of the inventive semiconductor 
component ; 

shows a first sectional illustration of the 
exemplary embodiment shown in Figure 10; 
shows a second sectional illustration of the 
exemplary embodiment shown in Figure 10; and 
shows a third sectional illustration of the 
exemplary embodiment shown in Figure 10. 
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In the figures, elements which are the same or have the 
same function are denoted by the same reference 
symbols . 

5 In a first exemplary embodiment, a semiconductor compo- 
nent based on the invention (Figure 1) has a semi- 
conductor substrate (not shown) to which an insulating 
layer (not shown) as been applied. The insulating layer 
may comprise a plurality of layers. This insulating 
10 layer has a capacitance structure K integrated in it. 
The capacitance structure K has a first metallization 
plane 1, which is in the form of a homogeneous plate 1 
in the exemplary embodiment. 

15 A plurality of electrically conductive, inhomogeneous 
structures la to 11 which are in column form are 
arranged on the homogeneous plate 1 at right angles to 
the plate 1 and are oriented in the direction of a 
first lattice-like metallization plane 2, which repre- 

20 sents the second metallization plane of the capacitance 
structure. The first lattice-like metallization plane 2 
is arranged parallel to the homogeneous plate 1. In the 
exemplary embodiment, a second lattice-like metalliza- 
tion plane 3 is arranged parallel to and spaced apart 

25 from the first lattice-like metallization plane 2, the 
lattice-like metallization planes 2 and 3 being 
connected to one another by an electrically conductive 
connecting plane 4. The second lattice-like metalliza- 
tion plane 3 and the connecting plane 4 have cutouts 

30 formed in line with the first lattice-like metalliza- 
. tion plane 2, and the planes 2, 3 and 4 are arranged 
with respect to one another such that the cutouts are 
situated congruently above one another. 

35 The column-like, electrically conductive structures la 
to 11 each have metal regions 2a and 3a to 21 and 31. 
Between these metal regions a respective via structure 
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4a to 41 and 2a to 21 is formed. The metal regions 2a 
to 21 are formed in that metallization stratum in which 
the lattice-like metallization plane 2 is formed. 
Similarly, the via structures 4a to 41 are formed in 
5 that connecting stratum in which the connecting plane 4 
is formed, and the metal regions 3a to 31 are formed in 
the metallization stratum in which the lattice-like 
metallization plane 3 is formed. Arranged on the metal 
regions 2a to 21 are the via structures 5a to 51, which 
10 are produced from a connecting stratum (not shown) , 
this connecting stratum being removed again down to the 
existing vias 5a to 51 . 

The columns or bars la to 11 are arranged in the 
15 cutouts in the planes 2, 3 and 4 such that the metal 
regions 2a to 21 and the first lattice-like 
metallization plane 2, the vias 4a to 41 and the 
connecting plane 4, and the metal regions 3a to 31 and 
the lattice-like metallization plane 3 are respectively 
20 arranged in one horizontal plane. The cutouts in the 
planes 2, 3 and 4 are made larger than the bars la to 
11, so that the individual regions 2a, 5a to 21, 

. . . , 51 of each bar la to 11 are spaced apart from 
those edge regions of the respective cutout in which a 

2 5 single bar is arranged. 

The regions between the bars la to 11 and the edge 
regions of the cutouts are filled with a dielectric 
material. Similarly, a dielectric layer (not shown) or 

3 0 insulating layer is formed between the metal 

homogeneous plate 1 and the lattice-like metallization 
plane 2. The plate 1 and the bars la to 11 are 
electrically connected to a first connecting line, and 
the lattice-like planes 2, 3 and 4 are electrically 
35 connected to a second connecting line in order to 
produce capacitor electrodes. 
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The capacitance structure K shown in Figure 1 may also 
be in a form rotated through 180°, so that the plate 1 
is closest to the semiconductor substrate, and the 
columns la to 11 extend upward in the positive y 
5 direction. Provision may also be made for the lattice- 
like metallization plane 3 and the connecting plane 4 
and also the corresponding regions 3a to 31 and 4a and 
41 of the bars la to 11 to be omitted. Alternatively, 
the capacitance structure K may be formed with further 
10 lattice-like metallization planes and connecting 
planes, which are arranged alternately so as to be 
adjacent to the lattice-like metallization plane 3. 

Figure 2 shows a sectional illustration along the 

15 sectional line AA shown in Figure 1. The bars le to lh 
are spaced apart from the edge regions of the cutouts 
in the planes 2, 3 and 4, so that capacitance 
components contributing to the useful capacitance are 
formed between the opposing surface regions. First 

2 0 capacitance components Ci are respectively formed 
between the lattice-like metallization plane 2 and the 
metal regions 2e to 2h of the bars le to lh and between 
the lattice-like metallization plane 3 and the metal 
regions 3e to 3h of the bars le to lh. By way of 

2 5 example, these capacitance components C x are shown 
between the lattice-like metallization plane 2 and the 
metal region 2h of the bar lh and between the lattice- 
like metallization plane 3 and the metal region 3e of 
the bar le. Second capacitance components C 2 

30 contributing to the useful capacitance of the 
capacitance structure K are respectively formed between 
the connecting plane 4 and the via regions 4e to 4h of 
the bars le to lh. By way of example, these capacitance 
components C 2 are shown between the connecting plane 4 

35 and the via region 4g of the bar lg. In addition, 
capacitance components C 3 are produced between the 
metallization plane 1 and the lattice-like 
metallization plane 2 and likewise contribute to the 



2002P04500WO 



- 10 - 



useful capacitance (by way of example, Figure 2 shows 
two capacitance components C 3 ) . 

Figure 3 shows a sectional illustration of Figure 1 
5 along the sectional line BB. This sectional line is 
drawn in the region of dielectric between the bars la 
to Id and the edge regions of the cutouts in which 
these bars la to Id are arranged. 

10 An illustration with a view from below the capacitance 
structure K formed in Figure 1 is shown in Figure 4 . 
The metal regions 3a to 31 of the bars la to 11 are 
arranged centrally in the cutouts in the lattice-like 
metallization plane 3. To illustrate the sectional line 

15 path of the sectional lines AA and BB, these are shown 
at the appropriate points. 

A second exemplary embodiment is shown in Figures 5 to 
9. Figure 5 shows a view from below onto the capaci- 

20 tance structure K. A lattice-like metallization plane 6 
has rectangular cutouts in which a respective metal 
region 6a to 6h of a bar la to lh is arranged 
centrally. The capacitance structure K in this exem- 
plary embodiment has three lattice-like metallization 

25 planes 2, 3 and 6 (not shown in Figure 5). In this 
exemplary embodiment, the electrical connection between 
these lattice-like metallization planes 2, 3 and 6 is 
respectively produced by column- like via structures, 
which are illustrated by way of example in Figure 5 by 

30 dashed regions 71. 

Figure 6 shows a sectional illustration of the second 
exemplary embodiment along the sectional line CC . The 
lattice-like metallization plane 2 is electrically 
35 connected to the lattice-like metallization plane 3 by 
means of column-like vias 41. The lattice-like 
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metallization plane 6 is electrically connected to the 
lattice-like metallization plane 3 by means of column- 
like vias 71. The first metallization plane 1 is 
electrically connected to a first connecting line, and 
5 the lattice-like metallization planes 2, 3 and 6 are 
electrically connected to a second connecting line. 

Figure 7 shows a sectional illustration of the second 
exemplary embodiment of the capacitance structure K 

10 along the sectional line DD shown in Figure 5. The 
cutouts in the three lattice-like metallization planes 
2, 3 and 6 have been produced with different dimensions 
in this exemplary embodiment. Thus, the lattice-like 
metallization plane 2 has the largest cutouts and the 

15 lattice-like metallization plane 6 has the smallest 
cutouts. As Figure 7 shows, the metal regions 2a, 3a, 
6a to 2d, 3d, 6d of the bars la to Id have been 
produced with different dimensions. The metal regions 
6a to 6d have the largest dimensions and the metal 

20 regions 2a to 2d have the smallest dimensions. As a 
result, the distances between the metal regions 2a to 
2d, 3a to 3d and 6a to 6d and the edge regions of the 
cutouts in the lattice-like metallization planes 2, 3 
and 6 are different in each of the planes. The vias 5a 

25 to 5d are used for electrically connecting the bars la 
to Id to the metallization plane 1. In the exemplary 
embodiment, the vias 41 and the vias 71 are shown with 
the same dimensions as one another and are shown to be 
smaller than the metal regions of the lattice-like 

30 metallization planes 2, 3 and 6. Provision may also be 
made for these vias 41 and 71 to be produced with 
different dimensions and, by way of example, to be 
produced with the same size as or larger than the metal 
regions of the lattice-like metallization planes 2, 3 

3 5 and 6 . 

A further sectional illustration along the sectional 
line EE shown in Figure 5 is shown in Figure 8. This 
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section is drawn in the region between the edge region 
of the cutout in the lattice-like metallization plane 6 
and the metal regions 6e to 6h. 

5 A sectional illustration along the sectional line FF in 
Figure 5 is shown in Figure 9. Neither the lattice-like 
metallization planes 2, 3 and 6 nor the metal regions 
2e, 3e, 6e to 2h, 3h, 6h of the bars le to Ih are 
electrically connected in this case. 

10 

First capacitance components Ci (not shown) 
contributing to the useful capacitance of the total 
capacitance structure K of the second exemplary 
embodiment (Figures 5 to 9) are formed between the 

15 opposing surface regions of the lattice-like 
metallization planes 2, 3 and 6 and the corresponding 
metal regions 2a, 3a, 6a to 2h, 3h, 6h of the bars la 
to lh. Second capacitance components C 2 contributing to 
the useful capacitance are produced between the 

20 mutually facing surface regions of the via structures 
41 and 71 and the corresponding connecting regions 4a 
and 7a to 4h to 7h of the bars la to lh. In the same 
way as in the first exemplary embodiment shown in 
Figure 2, third capacitance components C 3 are produced 

25 between the first metallization plane 1 and the 
lattice-like metallization plane 2. 

A further exemplary embodiment of a capacitance 
structure K is shown in Figures 10 to 13. In line with 

3 0 Figure 5, the capacitance structure shown in Figure 10 
(view from below) has metal regions 6a to 6h which are 
subregions of the bars la to lh. In addition, the 
capacitance structure K has a lattice-like 
metallization plane 8 in whose cutouts metal regions 8a 

3 5 and 8b (shown in dashes) are arranged centrally. These 
metal regions 8a and 8b, which are in rectangular form, 
have larger dimensions in the exemplary embodiment than 
the cutouts in the lattice-like metallization planes 2, 
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3 and 6. Each of these metal regions 8a and 8b is 
respectively electrically connected to the first 
metallization plane 1 by two vias 9a and two vias 9b, 
respectively . 

5 

Figure 11 shows a sectional illustration of the capaci- 
tance structure shown in Figure 10 along the sectional 
line HH. The lattice-like metallization plane 8 is 
arranged above the first metallization plane 1 , so that 
10 the lattice-like metallization planes 2, 3 and 6 are 
arranged on one side of the first metallization plane 

1, and the lattice-like metallization plane 8 is 
arranged on the other side of the first metallization 
plane 1. In the exemplary embodiment, the lattice-like 

15 metallization planes 2, 3 and 6 are formed in finely 
patternable metallization strata, and the lattice-like 
metallization plane 8 is formed in a coarsely 
patternable metallization stratum. In this exemplary 
embodiment, the lattice-like metallization planes 2, 3, 

20 6 and 8 are electrically connected to the second 
connecting line . 

In line with the sectional illustration in Figure 12, 
which shows a section along the sectional line II of 
25 the capacitance structure K in Figure 10, it is possi- 
ble to see the relatively larger cutouts in the 
lattice- like metallization plane 8 as compared with the 
cutouts in the other lattice-like metallization planes 

2 , 3 and 6 . 

30 

A further sectional illustration is shown in Figure 13 . 
This figure shows a section along the sectional line JJ 
shown in Figure 10. The metal region 8a and the two via 
structures 9a (only one via 9a can be seen in the 
3 5 sectional illustration) form an inhomogeneous structure 
10a which is connected to the first metallization plane 
1. In addition, the metal region 8b and the two vias 9b 
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(one via 9b can be seen in the sectional illustration) 
form an inhomogeneous structure 10b which is likewise 
electrically connected to the first metallization plane 
1 . 

5 

The useful capacitance of the capacitance structure K 
shown in Figures 10 to 13 contains capacitance 
components Ci, C 2 and C 3 which are produced in line with 
those in the second exemplary embodiment (Figures 5 to 

10 9) . Further capacitance components C 4 (Figure 13) 
contributing to the useful capacitance are produced 
between mutually facing surface regions between the 
metal regions 8a and 8b and the cutouts in the lattice- 
like metallization plane 8. In addition, capacitance 

15 components C 5 (Figure 13) contributing to the useful 
capacitance are produced between the mutually facing 
surface regions of the lattice-like metallization plane 
8 and the first metallization plane 1. 

2 0 The number of bars and the cutouts in the respective 
lattice-like planes is not limited to the number shown 
in the exemplary embodiments, but rather can be 
extended in the horizontal direction in diverse ways 
and in a plurality of additional bars and cutouts. 

25 

Provision may also be made for a plurality of lattice- 
like metallization planes produced in line with the 
lattice-like metallization plane 8 to be arranged on 
one another. It is also possible for the substructure 

30 of the capacitance structure K, which substructure is 
produced by the bars la to Ih, by the lattice-like 
metallization planes 2, 3 and 6 and by the connecting 
regions 41 and 71, to be arranged symmetrically on that 
side of the first metallization plane 1 which is remote 

35 from this substructure. A symmetrical arrangement of 
this type is generally possible in all forms of the 
capacitance structure K of the inventive semiconductor 
component. Provision may also be made for the first 
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metallization plane 1 likewise to be in lattice form 
and to have cutouts in symmetric or asymmetric form. 

The electrically conductive connecting strata between 
5 the metallization strata can be regarded in modern 
integration processes basically as a separate stratum 
which can be patterned as appropriate for the metalli- 
zation strata. This makes it possible to construct 
electrically conductive structures which have a 

10 vertical orientation with respect to the semiconductor 
substrates and can obtain total vertical heights of up 
to several microns. The connecting planes and the 
metallization planes may be able to be patterned in the 
same way, depending on the technology used. As a 

15 result, the inhomogeneous structures connected to the 
first metallization plane 1 may have connecting regions 
between the metal regions which essentially correspond 
to these metal regions. In this case, the inhomogeneous 
structure is formed by essentially identical metal 

2 0 regions arranged on one another. 

The capacitance structure K of the inventive 
semiconductor component firstly allows relatively high 
useful capacitance values per unit area to be achieved 
25 and secondly allows the parasitic capacitance for or in 
the capacitor electrodes to be kept relatively small. 
In addition, the series resistances and the series 
inductances in the capacitance structure K can be kept 
relatively small. The semiconductor component having a 

3 0 capacitance structure in such a form is therefore 

particularly suitable for use in the GHz frequency 
range . 

In all of the exemplary embodiments, it is possible to 
35 fabricate a capacitance structure K which can be 
produced with relatively little complexity - relatively 
few mask steps - and which produces a relatively large 
capacitance surface, which can be used to improve the 
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ratio of useful capacitance to parasitic capacitance, 
given virtually unchanged horizontal surface area 
requirement for the capacitance structure on the chip 
surface . 

5 

The invention is not limited to the capacitance 
structures K shown in the exemplary embodiments, but 
rather can be produced in diverse ways. All of the 
exemplary embodiments shown can be transferred as 

10 appropriate to a multiplicity of integration processes 
with a plurality of finely or coarsely patternable 
metallization strata (wiring planes) . The number of 
metallization strata and their relative layer 
thicknesses and vertical distances from one another do 

15 not replace the ideas indicated here, but rather are to 
be regarded merely as equivalent means or alternative 
embodiments for implementing the concepts illustrated 
herein. 

20 Patent claims 

1 . A semiconductor component 

having a semiconductor substrate and an 
insulating layer formed on the semiconductor 

2 5 substrate, and 

having a capacitance structure (K) which is 
formed in the insulating layer, the capacitance 
structure (K) having at least two metallization 
planes (1, 2, 3, 6, 8) which are spaced apart 

3 0 from one another in the vertical direction, 

extend essentially parallel to the substrate 
surface and are each electrically connected to 
one of two connecting lines, 
characterized in that 
35 - one of the metallization planes (1, 2, 3 ,6, 8) 

is in lattice form, and 

a first metallization plane (1, 2, 3, 6, 8) is 
electrically connected to at least one electri- 
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2 . 

10 



3 . 

15 



20 
25 

4 . 

30 



cally conductive, inhomogeneous structure (la 
to 11; 10a, 10b), the electrically conductive, 
inhomogeneous structure (la to 11; 10a, 10b) 
extending partially between the metallization 
planes (1, 2, 3, 6, 8) and partially in a 
cutout in the lattice-like metallization plane 
(1,2,3,6,8). 

The semiconductor component as claimed in claim 1, 
characterized in that 

the inhomogeneous structure (la to 11; 10a, 10b) 
is in bar form. 

The semiconductor component as claimed in either 
of claims 1 and 2 
characterized in that 

the inhomogeneous structure (la to 11; 10a, 10b) 
is arranged essentially at right angles to the 
metallization planes (1, 2, 3, 6, 8) and has at 
least one metal region (2a, 3a; ...; 21, 31; 6a 
to 6h) and an electrically conductive connecting 
region (5a to 51) , particularly a bar structure, 
which is formed between the metal region (2a, 3a; 
...; 21, 31; 6a to 6h) and the first metallization 
plane (1, 2, 3, 6, 8). 

The semiconductor component as claimed in claim 3, 
characterized in that 

the inhomogeneous structure (la to 11; 10a, 10b) 
are arranged in a cutout in the lattice-like 
metallization plane (1, 2, 3, 6, 8) such that the 
lattice-like metallization plane (1, 2, 3, 6, 8) 
and the metal region (2a, 3a; ...; 21, 31; 6a to 
6h) of the inhomogeneous structure (la to 11; 10a, 
10b) are arranged in one horizontal plane. 



5 . 



The semiconductor component as claimed in one of 
the preceding claims, 
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10 



15 

7 . 



20 



25 

8 . 



30 
35 

9. 



characterized in that 

a second lattice-like metallization plane (3) is 
arranged congruently with respect to and spaced 
apart from the first lattice-like metallization 
plane (2), and the two lattice-like metallization 
planes (2, 3) are connected by electrical 
connections (4; 41) . 

The semiconductor component as claimed in claim 5, 
characterized in that 

the cutouts in the second lattice-like metalliza- 
tion plane (3) are the same size as, larger than 
or smaller than the cutouts in the first lattice- 
like metallization plane (2) . 

The semiconductor component as claimed in claim 6, 
characterized in that 

the inhomogeneous structure (la to 11) has at 
least one second metal region (3a to 31) and at 



least one second connecting region (4a to 41) , the 
metal regions (3a to 31) and the connecting 
regions (4a to 41) being arranged alternately and 
the two metal regions (3a to 31) having the same 
or different dimensions. 

The semiconductor component as claimed in claim 5, 
characterized in that 

the electrical connections (4; 41) are formed in a 
connecting plane (4) , the connecting plane (4) 
being able to be patterned essentially in line 
with the lattice-like metallization planes (2, 3), 
and the cutouts in the connecting plane (4) being 
the same size as, larger than or smaller than the 
cutouts in the lattice-like metallization planes 



The semiconductor component as claimed in one of 
the preceding claims, 
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characterized in that 

the capacitance structure (K) has a further 
lattice-like metallization plane (8) , which is 
arranged parallel to the other metallization 
5 planes (1, 2, 3, 6) and is formed on that side of 

the first metallization plane (1) which is remote 
from the first lattice-like metallization plane 
(2) . 

The semiconductor component as claimed in claim 9, 
characterized in that 

at least one second electrically conductive, 
inhomogeneous structure (10a, 10b) is formed on 
that side of the first metallization plane (1) 
which is remote from the first inhomogeneous 
structure (la to 11) , and extends at least 
partially into the cutouts in the lattice-like 
metallization plane (8) formed on this side. 

20 11. The semiconductor component as claimed in one of 
the preceding claims, 
characterized in that 

inhomogeneous structures (la to 11) and lattice- 
like metallization planes (2, 3, 6) are arranged 
25 in the vertical direction on both sides of the 

first metallization plane (1) symmetrically with 
respect to the first metallization plane (1) . 
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Abstract 

Semiconductor component with integrated capacitance 
structure having a plurality of metallization planes 

A semiconductor component has an insulating layer which 
is formed on a semiconductor substrate and in which a 
capacitance structure (K) is formed- The capacitance 
structure (K) has at least two metallization planes (1, 

2, 3, 6, 8) which are arranged parallel to one another, 
at least one of the metallization planes (1, 2, 3, 6, 
8) being in lattice form, and electrically conductive, 
inhomogeneous structures (la to 11; 10a, 10b) which are 
electrically connected to the first metallization plane 
(1, 2, 3, 6, 8) extending at least partially into the 
cutouts in the lattice-like metallization plane (1, 2, 

3, 6, 8) . 

(Figure 1) 
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1 . A semiconductor component 

having a semiconductor substrate and an 
5 insulating layer formed on the semiconductor 

substrate, and 

having a capacitance structure (K) which is 
formed in the insulating layer, the capacitance 
structure (K) having at least two metallization 

10 planes (1, 2, 3, 6, 8) which are spaced apart 

from one another in the vertical direction, 
extend essentially parallel to the substrate 
surface and are each electrically connected to 
one of two connecting lines, 

15 where 

one of the metallization planes (1, 2, 3 ,6, 8) 
is in lattice form, and 

a first metallization plane (1, 2, 3, 6, 8) is 
electrically connected to at least one electri- 

20 cally conductive, inhomogeneous structure (la 

to 11; 10a, 10b), the electrically conductive, 
inhomogeneous structure (la to 11; 10a, 10b) 
extending partially between the metallization 
planes (1, 2, 3, 6, 8) and partially in a 

25 cutout in the lattice-like metallization plane 

(1, 2, 3, 6, 8), 
characterized in that 

a second lattice-like metallization plane (3) is 
arranged congruently with respect to and spaced 
30 apart from the first lattice-like metallization 

plane (2) , and the two lattice-like metallization 
planes (2, 3) are connected by electrical 
connections (4; 41). 

35 2. The semiconductor component as claimed in claim 1, 
characterized in that 
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the inhomogeneous structure (la to 11; 10a, 10b) 
is in bar form. 

3 . The semiconductor component as claimed in claim 1 
5 or 2 

characterized in that 

the inhomogeneous structure (la to 11; 10a, 10b) 
is arranged essentially at right angles to the 
metallization planes (1, 2, 3, 6, 8) 
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and has at least one metal region (2a, 3a; . . . ; 
21, 31; 6a to 6h) and an electrically conductive 
connecting region (5a to 51) , particularly a via 
structure, which is formed between the metal 
region (2a, 3a; ...; 21, 31; 6a to 6h) and the 
first metallization plane (1, 2, 3, 6, 8). 

The semiconductor component as claimed in claim 3, 
characterized in that 

the inhomogeneous structure (la to 11; 10a, 10b) 
are arranged in a cutout in the lattice-like 
metallization plane (1, 2, 3, 6, 8) such that the 
lattice-like metallization plane (1, 2, 3, 6, 8) 
and the metal region (2a, 3a; ...; 21, 31; 6a to 
6h) of the inhomogeneous structure (la to 11; 10a, 
10b) are arranged in one horizontal plane. 

The semiconductor component as claimed in one of 
the preceding claims, 
characterized in that 

the cutouts in the second lattice-like metalliza- 
tion plane (3) are the same size as, larger than 
or smaller than the cutouts in the first lattice- 
like metallization plane (2) . 

The semiconductor component as claimed in claim 5, 
characterized in that 

the inhomogeneous structure (la to 11) has at 
least one second metal region (3a to 31) and at 
least one second connecting region (4a to 41) , the 
metal regions (3a to 31) and the connecting 
regions (4a to 41) being arranged alternately and 
the two metal regions (3a to 31) having the same 
or different dimensions. 
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7 . The semiconductor component as claimed in one of 
the preceding claims, 
characterized in that 
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the electrical connections (4; 41) are formed in a 
connecting plane (4) , the connecting plane (4) 
being able to be patterned essentially in line 
with the lattice-like metallization planes (2, 3), 
and the cutouts in the connecting plane (4) being 
the same size as, larger than or smaller than the 
cutouts in the lattice-like metallization planes 



The semiconductor component as claimed in the 
precharacterizing part of claim 1, 
characterized in that 

the capacitance structure (K) has a further 
lattice-like metallization plane (8) , which is 
arranged parallel to the other metallization 
planes (1, 2, 3, 6) and is formed on that side of 
the first metallization plane (1) which is remote 
from the first lattice-like metallization plane 



The semiconductor component as claimed in claim 8, 
characterized in that 

at least one second electrically conductive, 
inhomogeneous structure (10a, 10b) is formed on 
that side of the first metallization plane (1) 
which is remote from the first inhomogeneous 
structure (la to 11) , and extends at least 
partially into the cutouts in the lattice-like 
metallization plane (8) formed on this side. 

The semiconductor component as claimed in the 
precharacterizing part of claim 1, 
characterized in that 

inhomogeneous structures (la to 11) and lattice- 
like metallization planes (2, 3, 6) are arranged 
in the vertical direction on both sides of the 



(2, 3) . 
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first metallization plane (1) symmetrically with 
respect to the first metallization plane (1) . 
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